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Abstract: The English National Health Service (NHS), and all health services around the world,
will continue to face economic and capacity challenges. Quality improvement (QI) interventions,
such as Enhanced Recovery after Surgery (ERAS), that are proven to improve patient care and deliver
operational benefits are therefore needed. However, widespread implementation remains a challenge.
Implementation of ERAS within the NHS over the last 10 years is reviewed, with a focus on total
hip arthroplasty (THA) and total knee arthroplasty (TKA). Difficulties with implementation are
highlighted, and a recommendation for the future is presented. This perspective is novel in the ERAS
literature, and centres around increasing the understanding of perioperative care teams on the need for
utilising a recognised QI method (e.g., plan–do–study–act cycles, Lean, and Six Sigma) to implement
ERAS protocols (which are a QI intervention) successfully. The importance of differentiating between
a QI method and a QI intervention has value across all other ERAS surgical procedures.
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1. Introduction
Health services around the world, including the English National Health Service (NHS), have faced
economic and capacity challenges over the last 10 years, and these will remain and increase following
the global COVID-19 pandemic. The ongoing reduction in resources and increasing demand for
services, will provide an immense challenge to NHS organisations and staff. Quality improvement
(QI) approaches may be used to improve the quality of patient care and save money, but their success
is both dependent on the local context and how they are implemented [1,2]. Enhanced Recovery after
Surgery (ERAS) (or enhanced recovery/fast-track) protocols are a QI intervention and are a multi-modal
approach to care which has been shown to reduce mortality, morbidity, and length of stay (LOS) across
a range of elective surgical procedures [3].
2. The History of ERAS Implementation within the NHS
ERAS protocols optimise the peri-operative pathway by minimising the surgical stress response to
surgery by using and combining techniques, such as minimally invasive surgery, regional anaesthetic
techniques, multi-modal opioid sparing pain management, early nutrition, effective fluid management
and early mobilisation. ERAS protocols have been detailed in procedure specific evidence-based
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guidelines for a range of surgical procedures [3] and include recommendations for total hip arthroplasty
(THA) and total knee arthroplasty (TKA) [4].
In England, the spread and adoption of ERAS was initially promoted over 10 years ago via a
government led programme. The Department of Health (DOH) launched the Enhanced Recovery
Partnership Programme (ERPP) in April 2009, which was a 2-year national improvement programme
focused on surgical procedures involving the colorectal, urology, gynaecology, and orthopaedic
(focusing on THA and TKA) specialties [5]. The ERPP aimed to reduce and address the wide variations
in LOS found across common elective surgical procedures. ERAS protocols were an attractive
intervention in order to improve clinical outcomes and increase the capacity required to meet the
18-week referral-to-treatment target. In year 1, the ERPP focussed on increasing awareness of ERAS
through events, conferences, and producing supportive literature and online resources. In year 2,
the ERPP focussed on spread, adoption and sustainability of ERAS, and amongst other activities
produced a basic national ERAS database as well as encouraging regional support through the strategic
health authorities.
There is a perception that ERAS strategies have been universally adopted in England; however,
recently published data suggest that this is not a reality [6]. For some hospitals, ERAS protocols have
become so embedded into practice it is now considered the standard care, yet for others, there has
been a significant decline in compliance to ERAS protocols since the end of the national programme [7].
Following the programme, there has been no on-going formal national programme to support ERAS
adoption, and so the effect of ERAS protocols on influencing outcomes at a national level is questionable.
Recent research has highlighted that the programme had no discernible independent effect on
decreasing LOS nationally for both THA and TKA [6]. Despite the scientific evidence for ERAS,
there is still a knowing–doing gap, and widespread implementation within the NHS has not occurred.
Mean LOS remains over 4 days after THA and TKA compared with 2 days in large epidemiological
studies in equivalent socialised health care systems [8,9]. It is important that the status of nationwide
implementation is highlighted and addressed, because improving surgical outcomes for THA and
TKA patients is of critical importance to the NHS. Given the current economic challenges within the
NHS, the relative high volume of procedures performed compared to other surgeries (THA and TKA
are the most common orthopaedic procedures in the United Kingdom [10]) means that a reduction in
LOS for these patients could deliver significant capacity savings to the NHS. Given the homogeneity of
the procedure and relative fitness of patients compared to other surgical procedures, it may also be
argued that THA and TKA are procedures where pathway improvements should be easier to deliver.
3. Why Has ERAS Not been More Widely Adopted within the NHS?
Thus, why is clinical practice not reflecting evidence-based surgical care? When the motives for
doing so, namely improved patient outcomes and economic savings are so attractive and needed.
The question of ERAS implementation has attracted previous attention [11] and remains unresolved.
It is not because the implementation of ERAS for THA and TKA in the NHS is not feasible. Pockets of
excellence exist [12,13] and a high-quality service should be possible within all NHS hospitals.
The failure of widespread and complete adoption is multi-faceted, and there are contextual factors,
similar to other QI interventions, that may limit the success of implementing ERAS. Whilst some
staff may feel positive about the implementation of ERAS [14], previously identified and general
barriers to implementing ERAS pathways have been reported to include frontline clinicians being
resistant to change, not having enough resources for implementation; difficulties with collaboration
and communication across the multidisciplinary team; and local or contextual factors, such as patient
complexity or hospital location [14,15]. Conversely, facilitating factors in successful implementation
sites are reported to be (1) adapting the programme to fit local contexts, (2) achieving and demonstrating
early success, (3) gaining support from both clinicians and hospital leadership, (4) having a strong
multidisciplinary ERAS team that regularly communicates and (5) recruitment of supporters and full
time ERAS staff or champions [14,15].
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These factors resonate with the wider quality improvement literature where context has been found
to be a crucial determinant of whether quality improvement projects are successful. Kaplan et al. [16]
concluded that strong clinical and managerial leadership at all levels, a supportive organisational
culture with high staff motivation for change, the use of process and outcome data to monitor changes,
and the use of a recognised QI method (such as a plan–do–study–act cycle) when introducing a QI
intervention were all crucial to success.
4. Recommendations for the Future Implementation of ERAS
We must refocus our efforts and remember that even though ERAS has been shown to improve
clinical outcomes, implementing ERAS itself is not the goal, but instead is an intervention by which
patient care can be improved. Instead, it should be recognised that improving a clinical outcome is
achieved by combining clinical decisions informed by evidence-based medicine (such as an ERAS
protocol) with the needed process or system changes, that allow the right things to be delivered in the
right way [17]. Understanding this concept is crucial if we are to understand that “wanting to improve
is not the same as knowing how to do it” [18].
The need for perioperative care teams to increase their knowledge of QI approaches is therefore
required, and this should include the understanding that QI approaches may involve both QI methods
(including techniques such as plan–do–study–act cycles, Lean, and Six Sigma) and QI interventions
(such as checklists, care-bundles, and clinical pathways) [19]. This nuance is important because an ERAS
protocol should be classified as a QI intervention, and this has not previously been emphasised in the
ERAS literature. ERAS protocols are QI interventions intended to improve a process, and the evidence
for an ERAS protocol for THA and TKA is well established [4]. In the right context and environment,
there is clear evidence for successful deployment and adaption. For example, outpatient surgery for
THA and TKA is now possible when implementing ERAS informed peri-operative protocols [20].
However, as highlighted previously, the successful deployment of ERAS protocols across all hospitals
has not been universal because of contextual factors, and the relationship between reduced compliance
of ERAS components to poorer outcomes has been shown [21].
This is important because one of the key contextual factors identified by Kaplan et al. [16] to be
associated with successful quality improvement efforts, that has received minimal attention to date
within the ERAS literature, is the use of a specific QI method (such as plan–do–study–act cycle, Lean,
and Six Sigma) when introducing an ERAS protocol to a specific hospital. A QI method is defined
as a “systematic technique for identifying defects in clinical systems and making improvements,
typically by involving process measurement and remeasurement” [19]. As such, it may be considered
a vital factor in the successful adaptation and implementation of ERAS protocols in varying settings
and contexts. This is alongside the more widely described and acknowledged factors such as
clinical and managerial leadership, the role of an ERAS champion, a supportive organisational
culture, effective multidisciplinary communication and collaboration, and the use of data and ongoing
audit [22].
5. Conclusions
Implementing an ERAS protocol involves the introduction of a QI intervention into a dynamic
environment, across multiple departments, with a varied network of multidisciplinary relationships,
and it normally challenges existing working traditions. With such a complexity of factors and
variables, it is extremely difficult to introduce an ERAS protocol without the use of a QI method
to help understand current processes. It is therefore recommended that to improve the success of
implementation, perioperative care teams must understand the role of utilising a QI method to adapt
and implement ERAS protocols to their specific context. The future use and evaluation of the use of QI
methods to implement ERAS should be encouraged, so that perioperative teams can transition from a
will to improve, to an understanding of how to improve.
Medicina 2020, 56, 652 4 of 5
Funding: This research received no external funding.
Conflicts of Interest: The author declares no conflict of interest.
References
1. Øvretveit, J. Does Improving Quality Save Money? A Review of Evidence of Which Improvements to Quality Reduce
Costs for Health Service Providers; The Health Foundation: London, UK, 2009.
2. Øvretveit, J. Does Clinical Coordination Improve Quality and Save Money? Volume 1: A Summary Review of the
Evidence; The Health Foundation: London, UK, 2011.
3. Ljungqvist, O.; Scott, M.; Fearon, K.C. Enhanced recovery after surgery: A review. JAMA Surg. 2017, 152,
292–298. [CrossRef] [PubMed]
4. Wainwright, T.W.; Gill, M.; McDonald, D.A.; Middleton, R.G.; Reed, M.; Sahota, O.; Yates, P.; Ljungqvist, O.
Consensus statement for perioperative care in total hip replacement and total knee replacement surgery:
Enhanced Recovery After Surgery (ERAS®) Society recommendations. Acta Orthop. 2020, 91, 3–19. [CrossRef]
[PubMed]
5. Department of Health. Enhanced Recovery Partnership Programme: Report—March 2011; National Health
Service: London, UK, 2011.
6. Judge, A.; Carr, A.; Price, A.; Garriga, C.; Cooper, C.; Prieto-Alhambra, D.; Old, F.; Peat, G.; Murphy, J.;
Leal, J.; et al. The Impact of the Enhanced Recovery Pathway and Other Factors on Outcomes and Costs Following
Hip and Knee Replacement: Routine Data Study; Health Services and Delivery Research 8.4; NIHR Journals
Library: Southampton, UK, 2020.
7. Albury, D.; Beresford, T.; Dew, S.; Horton, T.; Illingworth, J.; Langford, K. Against the Odds: Successfully
Scaling Innovation in the NHS; The Health Foundation: London, UK, 2018.
8. Petersen, P.B.; Jorgensen, C.C.; Kehlet, H. Temporal trends in length of stay and readmissions after fast-track
hip and knee arthroplasty. Dan Med. J. 2019, 66, 1–4.
9. Wainwright, T.W.; Kehlet, H. Fast-track hip and knee arthroplasty—Have we reached the goal? Acta Orthop.
2019, 90, 3–5. [CrossRef] [PubMed]
10. National Joint Registry. National Joint Registry for England, Wales, Northern Ireland and the Isle of Man—16th Annual
Report; NJR: Hemel Hempstead, UK, 2019.
11. Kehlet, H. ERAS implementation-time to move forward. Ann. Surg 2018, 267, 998–999. [CrossRef] [PubMed]
12. Malviya, A.; Martin, K.; Harper, I.; Muller, S.D.; Emmerson, K.P.; Partington, P.F.; Reed, M.R. Enhanced recovery
program for hip and knee replacement reduces death rate. Acta Orthop. 2011, 82, 577–581. [CrossRef] [PubMed]
13. Jain, S.; Paice, S.E.; Reed, M.R.; Muller, S.; Carluke, I.; Partington, P. Is day case hip and knee replacement
surgery possible in the NHS? J. Trauma Orthop. 2019, 7, 32–34.
14. Cohen, R.; Gooberman-Hill, R. Staff experiences of enhanced recovery after surgery: Systematic review of
qualitative studies. BMJ Open 2019, 9, e022259. [CrossRef] [PubMed]
15. Stone, A.B.; Yuan, C.T.; Rosen, M.A.; Grant, M.C.; Benishek, L.E.; Hanahan, E.; Lubomski, L.H.; Ko, C.;
Wick, E.C. Barriers to and facilitators of implementing enhanced recovery pathways using an implementation
framework: A systematic review. JAMA Surg. 2018, 153, 270–279. [CrossRef] [PubMed]
16. Kaplan, H.C.; Brady, P.W.; Dritz, M.C.; Hooper, D.K.; Linam, M.W.; Froehle, C.M.; Margolis, P. The influence
of context on quality improvement success in health care: A systematic review of the literature. Milbank Q.
2010, 88, 500–559. [CrossRef] [PubMed]
17. Glasziou, P.; Ogrinc, G.; Goodman, S. Can evidence-based medicine and clinical quality improvement learn
from each other? BMJ Qual. Saf. 2011, 20, i13. [CrossRef] [PubMed]
18. Dixon-Woods, M. How to improve healthcare improvement—An essay by Mary Dixon-Woods. BMJ 2019,
367, l5514. [CrossRef] [PubMed]
19. Jones, E.L.; Lees, N.; Martin, G.; Dixon-Woods, M. How well is quality improvement described in the
perioperative care literature? A systematic review. Jt. Comm. J. Qual. Patient Saf. 2016, 42, 196–206. [CrossRef]
20. Vehmeijer, S.B.W.; Husted, H.; Kehlet, H. Outpatient total hip and knee arthroplasty. Acta Orthop. 2018, 89,
141–144. [CrossRef] [PubMed]
Medicina 2020, 56, 652 5 of 5
21. Ripolles-Melchor, J.; Abad-Motos, A.; Diez-Remesal, Y.; Aseguinolaza-Pagola, M.; Padin-Barreiro, L.;
Sánchez-Martín, R.; Logroño-Egea, M.; Catalá-Bauset, J.C.; García-Orallo, S.; Bisbe, E.; et al. Association between
use of enhanced recovery after surgery protocol and postoperative complications in total hip and knee
arthroplasty in the postoperative outcomes within enhanced recovery after surgery protocol in elective total
hip and knee arthroplasty study (POWER2). JAMA Surg. 2020, e196024. [CrossRef]
22. Herbert, G.; Sutton, E.; Burden, S.; Lewis, S.; Thomas, S.; Ness, A.; Atkinson, C. Healthcare professionals’
views of the enhanced recovery after surgery programme: A qualitative investigation. BMC Health Serv. Res.
2017, 17, 617. [CrossRef] [PubMed]
Publisher’s Note: MDPI stays neutral with regard to jurisdictional claims in published maps and institutional
affiliations.
© 2020 by the author. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).
